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Forestry Connections with Weather

• Fire (planned and un-planned)

• Nursery & Tree Planting

• Insects / Disease

• Timber Harvest

• Recreation
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Fire Safety,   18 ‘Watch Outs’
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Fire Weather
(Factors)

1. Relative Humidity

2. Air Temperature

3. Wind

4. Fuel Moisture Content (Precipitation)

5. Atmospheric Dispersion

Source: Kathy Sarns, USFWS via www.redzone.co
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1. Overall weather pattern

2. Localized weather

3. Micro-site fire-induced 
weather

Fire Weather
(Scale)
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Fire Weather -- Factors

1. Relative Humidity (RH)

• Low RH ----> Drier air ----> fuels more receptive to ignite

• “Recovery”:  Overnight the RH usually goes up, less chance of re-burn

• Daily & Local Influences:  clouds, sun, landcover veg (evapotranspiration)

2. Air Temperature

• Higher temps ----> fuels pre-heated ----> more receptive to burning

• Also higher temps likely lead to greater damage to trees from fire

• (Hot temps also impact the people and equipment working the fire)
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3. Winds

• Multiple influences on fire behavior

• Pushes fire & smoke direction… + adds oxygen into the fire

• Speed and Direction of winds (SW wind = warm & dry)

• Surface Winds -VS- High Altitude Winds  (smoke management)

• Local/Daily Winds  (sea-breeze… mountain slopes)

• Frontal boundaries & Thunderstorm influence  (outflows… gusty wind)

Fire Weather -- Factors
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4. Fuel Moisture Content (Precipitation)

• Less precip ----> drier fuels, more receptive to ignition and burning

• Drought condition is just 1 factor to monitor for wildfire potential

• Precip duration is more impactful than quantity, for larger-sized fuel

1 hour fuels, less than ¼” diameter (dried grass, needles, leaves)

10 hour fuels, ¼” to 1” (twigs)

100 hour fuels, 1” to 3” (limbs, branches)

1000 hour fuels, 3” to 8+” (logs, stumps)

Fire Weather -- Factors
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5. Atmospheric Dispersion (Air Inversions)

• Occurs when layer of warmer air is higher above cooler air

• Prevents hot air exhaust & smoke from rising, trapping it near surface

• Important for managing / minimizing impacts from smoke

• Lingering smoke ----> health concerns, reduced visibility

• Smoke mixes with fog ----> white-out / blinding conditions

Fire Weather -- Factors
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1. Overall Patterns

• Daily NWS and media forecasts

• La Nina / El Nino

• Long term drought situation (+ flash drought!)

Helpful to keep situation in overall context, long range planning.

2. Localized Weather

Coast:  sea breeze

Mountains:  diurnal slope winds

Thunderstorms:  outflow boundaries/downdrafts, lightning*

Fire Weather -- Scale

*Lightning causes 
<5% of wildfires, but 
can result in large, 

prolonged fires.
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Fire Weather -- Scale

Shown just for example purposes: 
There are other portable weather 
kits from other suppliers.



3. Micro-Site, Fire-Induced Weather

• [rare] Pyrocumulus clouds     https://www.weather.gov/AMA/may11_2018

• [rare] Fire whorls (‘firenados’)

• Erratic winds….especially upslope
or through draws/hollows/valleys

Fire Weather -- Scale
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Key to Successful Use of Prescribed 
Fire is Planning and Taking 
Advantage of Suitable Conditions.

13

https://www.weather.gov/AMA/may11_2018


https://legacy.climate.ncsu.edu/fwip//
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https://www.predictiveservices.nifc.gov/fuels_fire-
danger/fuels_fire-danger.htm
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Seedling Nursery & 
Tree Planting

NCFS grows millions of seedlings 
annually for sale, to re-stock forests.

Seedling production and development 
is influenced by weather.

Nursery operations and tree planting 
have direct connections to weather.
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Forest Seedling Nursery

Nursery Operations

• Literally is “tree farming”

• Soil conditions:  too wet,…too dry

• Managing irrigation

• In-field tractor work

• Fungal growth when too wet

• Frozen soil at mountain nursery

• Tornados…Hail…Ice…Floods ------->

April 2017
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Pines

• Tree breeding programs have evolved to 
collect the pollen from 1 family of trees, 
and deposit it onto the flowers of 
another family of trees

• Timing of pollen production, collection 
and application

• Timing of cone & flower formation

Hardwoods

• Seed is collected from wild

• Weather influences a tree’s ability to 
produce fruit/nut/seed

• Heavy years, light years

• Many species’ seed cannot be stored 
long-term, so seedling availability can 
vary year-to-year

Forest Seedling Nursery 18



Forest Seedling Nursery

Seed Stratification

• Exposing seed to proper environmental conditions to break its dormancy and 
initiate germination.

• Nursery must simulate the required conditions, by species.

• Cold Exposure...or Warm/Moist Exposure… (and/or scarification of seedcoat)
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Bareroot Tree Seedlings

• Grown in soil

• Exposed to elements (irrigation is used)

• Extreme cold will kill seedling in the bed.

• Before seedlings can be lifted from the 
soil & packed/shipped to customer, they 
must ‘harden off’ = enter dormancy

• Dormancy is achieved after seedling is 
exposed to enough Chilling Hours:

• cumulative # of hours, 32°F -- 46°F. 

• need 400 Chilling Hours to harden off

• Warm winter temps can accelerate bud-
break while still in nursery…not good.

Forest Seedling Nursery 20



Tree Planting

• Plant in winter, dormant season

• Can plant early for pine (‘hot planting’)

• Weather conditions before + during + 
after planting can influence survival

• Frozen soil…too wet…too dry.

• Seedling storage outside of a refrigerated 
cooler:  RH, temps, sun, wind
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NCFS Tree Planting Specifications
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Insects & 
Disease

Multi-variable influences.

Long Term & Short Term.

Weather and climate often 
compound or worsen pre-
existing stressors, making 
tree/forest more 
susceptible. August 2020, USFS General Technical Report SRS-255.

https://www.fs.usda.gov/treesearch/pubs/60817 23

https://www.fs.usda.gov/treesearch/pubs/60817
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https://www.fs.usda.gov/ccrc/topics/bark-beetles-and-climate-change-united-states
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https://www.climatehubs.usda.gov/hubs/southeast/topic/forecasting-short-and-long-term-southern-pine-beetle-risk-southeastern-us
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https://www.sciencedaily.com/releases/2018/05/180531131129.htm


https://www.ncforestservice.gov/forest_health/forest_health_notes.htm
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Timber 
Harvesting & 
Forest 
Chemical Use

31



• ‘Loggability’ often driven by soil & 
terrain (site drainage)

• Some tracts require dry conditions; 
others can handle rains

• Planning & Scheduling can help, 
but…must adapt on-the-fly

• Timber sale contracts often include 
weather-related time extension

• Salvaging damaged timber from 
wind/ice/snow storm

Timber Harvest32



Timber Harvest

Market Effects:
• Prolonged wet ----> scarcity of timber for mills ----> higher prices for landowners

• Prolonged dry ----> excess timber supply ----> lower prices & ‘mill quota’ limits

• Extreme wet or dry:  additional wear & tear on logger’s equipment (and people…)
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BMP Needs
• Core mission:  water quality protection, E&SC measures

• Account for precip events: normal (& ‘new-normal’): “Wet Weather Logging Advisory”

• As weather patterns seem to become more variable (intensity, seasonality)…adjustments 
are warranted. The old standard degree of BMP usage may need to be ramped-up.

Timber Harvest34



Herbicide (and Fertilization)
• Precipitation:  wash away, runoff
• Hot air temp:  volatilization
• Winds:  avoid off-target drift
• Ground application:  good soil conditions for operability
• Aerial application:  good flying conditions

35Forest Chemical Use



Recreation

Nice Weather = 

More People Outdoors

Maintenance & Upkeep

Storm Impacts
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Nice Weather = More People Outdoors

• High-Use areas get ‘loved to death’

• More Use = more litter… more maintenance… more patrol

Recreation 37



Maintenance & Upkeep
• Nice weather is best for maintenance…also more people likely to be in the forest

Recreation

Road/Crossing Renovation…

Trail Upkeep…

Prescribed Burning…
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Storm Impacts

Recreation 39



https://raws.dri.edu/

Hourly + Daily + Monthly + Yearly

Precip, Wind, RH, Temp., etc.

RAWS: 
Remote   
Automated 
Weather 
Stations
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RAWS in NC:

41



www.climatehubs.usda.gov/hubs
/southeast

Storm Prep Commodity Guides

Seasonal Shifts

Drought Info

Links to Other Resources

USDA Southeast 
Regional Climate 

Hub
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Some 
Weather & 

Climate 
Websites

NC Climate Office
https://climate.ncsu.edu/climateblog/

US Soil Moisture
https://cloud.csiss.gmu.edu/Crop-CASMA/

Climate & Ag in the Southeast
https://site.extension.uga.edu/climate/

Southeast Climate Center
https://secasc.ncsu.edu/category/newsletters/

Southeast River Forecast Center
https://www.weather.gov/serfc/

Earth Winds
https://earth.nullschool.net/#current/wind/surface/level/orthograph
ic=-82.42,38.34,2937

Lightning Tracker
https://www.blitzortung.org/en/live_lightning_maps.php

Drought, NIDIS
https://www.drought.gov/ 43
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